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(57) MsoCpereHMe othocwtoi k axcnayaTatutM 

McnojiuomaHO npM HapauiMaaHttM iieMetmto* 
ro KOAtua m cosabhhm axpaKoa M3 tim no h axe* 
mux MarepManoa aa ofcaAHOA koaohhoA. 

Utfih - paCtUMpCHMC TCXMCWIOrweCKMX B03r 

moxhoct£A yCtpoAcTaa 3a cw ofecneseHM* 

OAHOBpCMCHMOrO C yCTflHOBXOA pCMOHTMOfO 



narpy6xa TBMnoHMpoMHMa saxoaoMHoA 30- 
mm. Ana 3Toro paAnaawHue OTaepcnta nonoro 
unroxa nepexpuTu a wcxoahom ho/ioxchmm 
rapMOTMMHUMM ncpsropoAxaMH MeacAY rHAPO- 
UitaMHAPaMM. RonuA urrox a MwacHeA hsctm 

MM6BT yCTBHOaaeHHWA HB N6M C B03MOXHO 

ctuo orpaHMseHKoro ocaaoro nepaMeuieHH* 
MtuiKHAPfwecKMA nepaxpuaareaw c 4>phkum- 
ohhum toKapeM. B noaoM urroxe noA uh/imh- 
APMsecxMM nepexpuaaTeaaM lyno/iHeHu 
paAMaa^Hua oraepenta. LIh/immaphmccxma ne- 
pexpwBareak ycTJMower c bcwmoxmoctho 
nepexpwTMa nocaeAHfttx npn xoAe iutokb 
aaepx. flocae aaxaHx* m npoAaaxM TaMnoHaac- 
Moro MBTepMaaa pacnoaaraxyr pbmohthuA 
narpyGox HanpoTHa johw HapyiueHttx o6cba- 
moa xoaoMNtf. napeMaiueHHeM ycrpoAcTaa 
aaapx nepexpuaaoT paAwanwHue OTaepcnm 
UM/tMHAPMsecxKM ncpexpMaaTeneM. 3aTCM b 
ycrpoACTse co3A»k>t pa6o*ee A»**eHMe. Hp* 

STOM HKOPW BKOAMT B 3aUCnnCHM0 C KOnOHHOA. 
2 Mil. 
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M306p«TCMMe OTHOCMTCa X 6ypeHMX> M 

dxcnayaTauMM hc^tahux m raaoaux cxaaacttM m 
MoaceT HcnoabaoBaTbca r.pm HapauuiaaHMH 

MOMCHTHOTO KO/IWUd M C03ABHMM axpaHOB MS 

tiHfiOKBXHux MBTfapMaaoa sa ofcaAHOA xo- 
aoHHoA c nocaeAyioiMBA repMemaaipieA 06- 
cbahoA xonoHHw MaTaaainecKMM naacmpeM 
a Ha^TNHUx, rasoaux m boa»hux cxaaaiMHax 

Uanbio M3o6pcTeMMn nnnnert* pacuiMpe- 

HM* TBXHOaOrMSeCKHX B03MOXHOCT8A yCTpO*- 

craa nyraM oCecneseHMa OAHoapaMBKHoro c 

yCTBHOBKOA peMOHTHOrO niTpyCxa TBMnONftt- 

poaaHMa saxoaoHHoA 30hu. 



. Ha 4>nr. 1 MsoGpaxeMo ycTpoACTBO Ann 
peHOHTa o6caAHoA ko/iohhu a cxBaxMHe. cny- 
meHHoa a cxaaacMHy. a momcht saxasKM tsm- 
noHMpyK>iuero MaTepHaaa; Ha 4>wr. 2 - to ace. 
npM yaraMOBxa n/iacrupx. 

ycTpoAcTao Aaa pbmontb o6cbahoA ko- 
aoHHu b cxaaacMHa coctoht ms mcopx 1, cayaca- 
tuero aw« onopw ycrpoAcTBa Ha xo/iOHHy. 
rHApaaansacxoro AOMxpara a bmag xopnyca c 
rtocaaAOBBTaakHO ycTaHoaneHHUMH b hcm 
rviApouMaMHApaMM 2 c roptMCTHMHUMH nepero- 
PQAKaMM 3 MiuxAy hmmm. B xopnyce xeneexo- 
nHMBCKM ycraHoaaeH noawA uitok 4 c nopw 
hbmh 5. pacnoaoaceHHUMH a rnApouMAHHA^ 
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pax. h paA*a/tkHUMH otmpctmxmm Arm* cba- 

3M flOAOCTM UITOK8 C nOAOCTBMM rMApOtJMAMH- 

APob. PaAHa/ibHbie otbopctws A nepexpuTw ■ 
mcxoahom nofloxeHMM repM^TMHHWMM nepe- 
ropoAxaMM MexAy uwamhapbmm. B hmxhbA 5 
Macro noAoro unoxa ycranoBAeHa rwApaeAM- 
Mecica* AopHMpyiouiaii roAOBx* 6. 

Me*Ay Kopnycon m iHAPaBAWMecxoA ao- 
pMMpywmea ro/iOBxoft pacnoAOxeH pcmomt- 
huA naTpyGoK 7, B hmjxhbA sacm noAoro 10 
ujTora noA rHAPaanM«#ecxoA AOpHMpywmeA 
rorr>axoA ycTawoeA** c bo3moxhoctuo orpa- 

HMM€HHOrO OCCBOTO n€p^MCU{OMMB IlKAMHAptt* 

seem* nepexpwMTeM 8 c 4>pmxu*ommwm 
$OHapeK a noA umamhapmwxmm nepexpu- 15 
BdTeneM b nonoM arroxe aw no a He hu paAHaAw- 

H Ue OTBCpCTMH 9 A™ MMDXyjtftllMH • MCXOAHOM 

nonoxeHMH TaMnoHaxHoro MaTepnana. B 
BepxneA sacrM noAuA urrox 4 xcctko CBRsan 
c TpaMcnopTHoA koaohhoA TpyC (hscocho- 20 
KOMnpeccopKWMM Tpy63Mw) 10. 

YCTpOflCTBO AHR p€MOHT3 06C8AM0A XO- 

/iohhu b cxeaxMHe pa6oTaeT aieAyx)U4MM o5- 
paaoM. 

Roc/ie cnycxa ero Ha TpaHcnopTHoA xo- 25 
aomhc Tpy5 b cxaaacMHy paAnaAbHue OTaep- 
ctmji 9 pacnoitaraiOTca HanpoTMB aonu 
HapyiueHM* o6caAHoA xoaohhu. OTxpuaaxn- 
ca paAManwHue OTaepcTMa 9 nepeMemeHMeM 

yCTpOACTBd BHM3. B MCXOAHOM nOAOXBHMM pa- 30 

Aua/ibHue OTBepcTMB A nepexpuTu. Hp* xa- 
kom pacno/ioxeHMM paAMaabKwx oxBepcxnA A 

M 0TKPWTUX PAR'^aJI WHUX OTBCpCTMflX 9 npOM3« 

boamtc* aaxaMxa TdMnonaxHoro MarepMana a 
30Ky HapyuicHMH ofcaAHOA koaohhm m 3aAaa- 35 

AHBBHMO CrO 3d O&CBAHyK) XOAOHHy. 

nocne aaxasxM m npoAaaxn TaMnonaxHo- 
ro MatepMana n^cnoAaraxrr pcmohthwA nax- 
py5ox HanpoTMB aonu HapytueHMB oocbahoA 
koaohhm. nepeMetMeHMOM ycxpoAcxaa BBepx 40 
nepexpuaaiOT paAHd/ibHue otbcpctmb 9 um- 
/immaphhcckmm nepexpu BaxeAeM 8. 3aTeM a 
ydpoAcTBC coaAaiOT paoonee Aaa/icHMe. np* 
3tom Bxopk 1 bxoamt b 3auenAeMMe C XOAOH- 
hoA. 45 

nepeuemeHMeM Tpa hc no pT h o A xoaohhu 
Tpy6 BBepx npoTHmaawT nvpaanMsecxyio ao- 
pHHpywmyK) roAoaxy enyrpw peMOHTHoro nax- 
py6xa. OTBepr.TNR A uiToxa bwxoabt mj 
repMCTMMHwx neparopOAOK m xmakocxw no- 50 
CTynaeT B umamhapu rwApaanHMecxoro aomx- 



para (<J>wr. 2). Hp* AankneAuieA saxaMxe xha- 
koctm rMAPaayiHsecxMA aomxpbt npoTtrMaaeT 
ro/ioaxy 6 anyTpM peMOHTHoro naxpyGxa hb 
AAMHy, paanyio xoay nopuineA. Oahobpcmcm- 
ho ocyuiecTan*K)T noAveM TpaHcnopTHoA XO- 
AOHHU Tpy6 HB BBAMtHHy XOA8 nOplUHBA 
AOMKpBTB. OCTaatIiyK>CB HaCTfc pBMQMTHOrO 

narpyCxa pacuiMpBK)T npOTarMBaHHOM ro/io- 

BKM 6 C nOMOlUfcK) TpaHCHOpTHOA XO/IOHHU 
Tpy5 M Ta/IBBOA CMCT6MU. flOOlO p«CUJKp«MMfl 

m npnxaTMB peMOHTHoro naTpyGxa no aceA 
A^mho ycrpoAcTBO cnycxax>T a xpaAHee hmjx- 
hbo nonoxeHMe. OTKpuaaxrr paAManbNue ot- 
sepcTMH 9, npoMuaaxrr cxsaxcHHy ao BUMuea 
TBMnoHaxtHoro MaTepna/ia h noAHMMax>T ycr- 

POACTBO M3 CXBBXCMHU. 

OopMyna h3o6pctchmd 
YctpoActbo Ann peMOHTa oScaAHoA xo- 
aohhu a cxBaxMHe, axiiK>M8K>u4ee xopnyc c 
nxopcM m nooieAoaaTeabHO pacno/ioxceHHu- 

MM B HCM FMAPOUMAHHAPaMH C rCpMCTHSMblMM 

neperopoAxaMM Me^Ay mmmm, te/iecxonMMe- 
ckm ycraHOBAeHHuA b xopnyce nonwA UITOK c 
noptuHBMM, pacnonoxeMHWMM b hiapoumamh- 

APaX. H pdAMaAkHWMM OTBe PCTH B MM AAA CBB3M 
nOAOCTM UJTOXa C nOAOCTflMM fMAPOUMAMHA- 

poa. rMApaBAMMCcxyxj AopHwpyioiuyx) toao- 
axy, yCTaHOBAeHHyx) a hhjkhcA mbctm noAoro 
unoxa. ycraHOBiieHHbiA MexAy xopnycoM m 
rHApaaAMsecxoA AopHwpyiomeA toaobkoA pc- 

MOHTHUA naTpyOOK M TpdKCnOpTHyX) KOAOHHy 

TpyC, aceCTKO caaadHHyio c noAUM iutokom b 
aepxHeAeroMacTM. otamm aiotue ecu t«m. 
hto. c ueAkK> pacujMpeHMfl TexHOAorMsecxMx 
B03MoxcHOCTeA ycTpoAcTsa nyTeM o6ecnese- 
hmb OAHoapeMeHHoro c ycTanoaxoA peMOMT- 
Moro naTpyCxa TdMnoHMpOBaHMB 33koaomhoA 
30Hy v paAwaAkMhic OTBepcTna noAoro uitokb 
nepexpwTu b mcxoahom noAoxeHMH repMe- 
tmmhumm neperopoAxaMM MexAy rnAPOuw- 

AMKApaMM. npw 3TOM nOAblH 111 TO K B MMXHCA 
HaCTM HMC6T yCTaHOBACHHWH Md MCM C B03- 

MOXHOCTkK) orpaMMMCHHoro oceaoro nepeMe- 
tueHMB uMAMMAPMMecxMA nepexpuBaTeAw c 
4>Pmxumohhum <>OMapeM, b noAOM ujtokc noA 
UMAMHAPMMecxMM nepeKpuBaTBAOM BWnOAHft- 
mu paAwanwHue otbcpctmb, a umamhapmsb* 
cxmA nepexpuaareAw ycTBHOBAOH c bosmom- 
moctwxj napaxpwTMB noCACAHMx npM xoao no- 
AOTO urroxa BBepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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